Structure of the human tibialis posterior tendon.
The most common site of rupture of the posterior tibial tendon is the retromalleolar region where the tendon changes its direction of pull. The aim of this study was to characterize the tissue of the gliding zone of the tibialis posterior tendon to gain further knowledge about possible structural causes for spontaneous tendon rupture. Light microscopy, transmission electron microscopy and immunohistochemical methods were used to describe the structure of the human tibialis posterior tendon. In the region where the tendon wraps around the medial malleolus, the structure of the tissue changes from the typical structure of a traction tendon. The superficial zone which was directed towards the pulley tissue had the structure of fibrocartilage with a specific three-dimensional collagen fibril texture. Transmission electron microscopy showed chondrocytes with a felt-like pericellular matrix that increased in size towards the gliding surface. The extracellular matrix of the fibrocartilage was rich in acid glycosaminoglycans and stained intensively with alcian blue at pH 1. Immunohistochemical staining of cartilage-specific extracellular matrix components such as type II collagen, chondroitin-4-sulphate, chondroitin-6-sulphate, keratan sulphate and aggrecan was positive. The location of the fibrocartilage corresponds to the region where the tibialis posterior tendon wraps around the medial malleolus, which serves as a pulley. According to the theory of 'causal histogenesis', the stimulus for the development of fibrocartilage within dense connective tissue is intermittent compressive and shear stress. The fibrocartilaginous region is the region where most spontaneous ruptures of the tibialis posterior tendon occur. Due to its structure, the fibrocartilaginous region may be more vulnerable to repetitive tensile microtrauma; degeneration may occur due to the poor repair response of the avascular fibrocartilaginous tissue.